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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of tlie appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors 
Protection Act of 1999 (AlPA) and the Intellectual Property and High 
Technology Technical Amendments Act of 2002 do not apply when the 
reference Is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the 
prior art date of the reference is determined under 35 U.S.C. 1 02(e) prior to 
the amendment by the AlPA (pre-AlPA 35 U.S.C. 102(e)). 

2. Claims 7, 8,16,18, and 19 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Fukuyama (US 6,737,744). 

With reference to Figs. 1J, IK, and 2, Fukuyama teaches a 
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semiconductor device comprising: 

a lower layer interconnection 23 formed on a semiconductor substrate with 
an insulating film 20 interposed therebetween; 

a protective film 30 formed on a surface of the insulating film, including on 
the lower layer interconnection; 

a mutilayer-structured film formed by stacking at least a first porous film 31 , 
a first non-porous film 32 (33), and a second porous film 34 on a surface of 
the protective film in this order (Fig. 1 J); and 

an upper layer interconnection of dual damascene structure formed in the 
protective film and the multilayer structured film, the upper-layer 
interconnection including a via plug part 42 connected to the lower-layer 
interconnection and an interconnect part 43 connected to the via plug part 
with a boundary of the first non-porous film 32 (33) (Fig. 2 and related text), 
wherein the first non-porous film is a multilayer film including at least two 
layers, the first non-porous film 32 (33) including any one of the layers is 
made of a material which has a high etch selectivity ratio relative to the 
protective film 30, a layer 32 located close to the first porous film 31 is 
made of a material which has a high etching selectivity ratio relative to a 
layer 33 located close to the second porous film 34, and the layer 33 
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located close to the second porous film 34 is made a material which has a 
high etching selectivity ratio relative to the second porous film 34. 

Note that Fig. 1J depicts etching of the second porous film 34 using 
the non-porous film 33 as an etch stopper, hence the claimed limitation "the 
layer located close to the second porous film is made a material which has 
a high etching selectivity ratio relative to the second porous film" is met. 

Fig. 1 K depicts etching of the non-porous film 33 and the protective 
film 30 using the non-porous film 32 as an etch stopper, hence the claimed 
limitation "the first non-porous film including any one of the layers is made 
of a material which has a high etch selectivity ratio relative to the protective 
film, a layer located close to the first porous film is made of a material 
which has a high etching selectivity ratio relative to a layer located close to 
the second porous film" is met. 

As for claim 16, see col. 5, lines 32-35 in conjunction with col. 4, lines 
47-54. 

As for claim 18, see col. 5, lines 21-24 for the thickness of the first 
non-porous film 32 and the thickness of the protective film 30. 

As for claim 19, see the second non-porous film 35 (36) in Fig. 1G. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the 
basis for all obviousness rejections set forth in this Office action; 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 9, 10, 14, and 17 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Fukuyama as above in view of Hedrick et al. (US 
6,783,862). 

Fukuyama teaches a semiconductor structure as described above. 

Fukuyama differs from the claims in not disclosing that the materials 
the first non-porous film 32 and the first porous film 31 (or the second 
porous film 34) are of polyarylene ether. 

Hedrick teaches a dual damascene structure in which porous films 5 
and 13 are made of SiLK and at least one non-porous film 7, 1 1 also made 
of SiLK are disposed between the porous films 5 and 13 (Figs. 2C, 3 and 
col. 4, lines 24-60). Note that polyarylene ether material is known in the art 
as SiLK (reference to Fitzsimmons et al. is cited to show this fact, but not 
used in the rejection). 
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It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Fukuyama's teaching by employing 
SiLK (polyarylene ether) as material for layers 31, 32, and 34 as suggested 
by Hedrick because the use of such material improves toughness, 
adhesion and reliability of the interconnect structure. 

5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukuyama as above in view of Higashi et al. (US 6,515,365). 

Fukuyama teaches a semiconductor structure as described above. 

Fukuyama differs from the claim in that while Fukuyama discloses the 
diffusion barrier layer 30 is of SiC, the claim calls for the use of any one of 
SiCH, SiCN, SiCO, and SiN film as a protecting layer (corresponding to the 
barrier layer 30 of the reference). 

Higashi teaches any material including SiN, SiC, SiCN, SiOC can be 
used for the diffusion barrier film (col. 4, lines 48-56). 

The subject matter as a whole would have been obvious to one of 
ordinary skill in the art at the time the invention was made to employ 
materials taught by Higashi for the diffusion barrier film 30 because the 
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substitution of art-recognized functional equivalent to achieve the same 
purpose would have been within the level of one skilled in the art. 

6. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukuyama as above in view of Fitzsimmons et al. (US 2004/0094839). 

Fukuyama teaches a semiconductor structure as described above. 

Fukuyama differs from the claim in that while Fukuyama discloses the 
hard mask film 36 (corresponding to the claimed second non-porous film) is 
of SIN, the claim calls for the use of any one of organic siioxane or 
inorganic siioxane for the film. 

Fitzsimmons teaches the use of SiCOH, i.e. siioxane (para.[0031]), 
for a hard mask layer (para. [0032]). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Fukuyama's teaching by employing 
siioxane which includes both organic and inorganic siioxane for the hard 
mask film as suggested by Fitzsimmons because the use of such material 
for a hard mask film is known, and the application of a known material for 
performing the same task would have been within the level of one skilled in 
the art. 
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Allowable Subject Matter 

7. Claims 11-13 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

8. Claims 1-6 are allowed. 

9. The following Is an examiner's statement of reasons for allowance: 
Closet prior art of record is the reference to Fukuyama. However, 

Fukuyama discloses the etching of via hole 42 and interconnect trench 43 
using hard mask 36 as an etch mask but not a resist mask as claimed in 
independent claims 1 and 4. Consequently, Fukuyama fails to teach or 
suggest the claimed limitation "a second layer, which is located closer to 
the second porous film than the first layer made of a material that has a 
high etching selectivity ratio relative to the resist mask as claimed in 
claim 1. Furthermore, as shown in Fig. IK, the second non-porous film 33 
and the protective layer 30 are etched at the same time, hence the 
reference fails to teaches or suggest the claimed limitation "a second layer, 
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which is located closer to the second porous film than the first layer is, is 
made of a material that has a high etching selectivity ratio relative 
to the protective film..." as recited in independent claim 4. Claims 11-13 
are indicated allowable subject matter for the same reason. 

Any comments considered necessary by applicant must be submitted 
no later than the payment of the issue fee and, to avoid processing delays, 
should preferably accompany the issue fee. Such submissions should be 
clearly labeled "Comments on Statement of Reasons for Allowance." 

1 0. Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Trung Dang whose telephone 
number is 571-272-1857. The examiner can normally be reached on Mon- 
Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Olik Chaudhurl can be reached on 571-272-1855. 
The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private 
PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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